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THEREFOR 

(57) Abstract: 

PURPOSE: To provide a driving method and device which 
obviate the degradation in resolution in spite of 
decreasing the number of bits of the signals to be 
handled and prevent the appearance of unique patterns. 

CONSTITUTION: This display driving device includes a 
medium contrast display section 4 which detects the 
luminance level of quantized and inputted original pixel 
video^ signals and selects the luminance patterns of 
pluraf pixels in preset one dot and a driving section 43 
which is low in the number of display gradations for 
displaying the "medium contrast with the respective 
pixels based on the „ patterns selected by this medium 
contrast display section '42. If one dot of the input . 
signals is assumed to be composed of, for example, four 
pixels and if the video input level exists at the point 
(a) where the video input level is 1/4 the level from 
the point. A. this level is dischminated by a luminance 
level discriminating circuit 44 and the patterns 
corresponding to the point (a) are selected from a 
pattern generating circuit 46. The medium contrast 
display output of this time is a combination of three 
pixels for A and one pixel for B. Similarly, the medium 
contrast display output is a combination of two pixels 



for A and two pixels for B in the case of 1/2 and a 
combination of one pixel for A and three pixels for B in 
the case of 3/4. 
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Partial Translati nn of JP8-1469Q8A 

[Scope Of Claim for Patent] 

[Claim 1] A display driving method forming a single dot 
5 of an original pixel video signal input in a quantized state 
by a plurality of pixels and making halftone display with said 
plurality of pixels in said single dot. 

[Claim 2] A display drive. comprising a halftone display 
42 detecting the luminance level of an original pixel video 
10 signal input in a quantized state and selecting a previously 
set- luminance pattern with a single dot formed by a plurality 
of pixels and a driver 43 having a low display gray level number 
for making halftone display with each pixel on the basis of 
said pattern selected by said halftone display 42. 
15 [Claim's] The display device according to claim 2, wherein 

said halftone display . 42 is, formed by a luminance level 
determination circuit 44 determining the luminance level of 
said input video signal, a pattern generation circuit 46 
y previously storing and generating a pattern responsive to 
20 luminance and a pattern selection circuit 45 selecting said 
pattern of said pattern generation circuit 46 by an output of 
said luminance level determination circuit 44. 

[Claim 4] The display device according to claim Z, 
employing dithering as a halftone binarization display method 
25 in said pattern generation circuit 46 and making four -pixel 



display by vertically and transversely bisecting one dot of 
said input video signal respectively as halftone output. 

[Claim 51 The display device according to claim 2, 3 or 
4, wherein a display panel is formed by a PDP or a liquid crystal 
5 display panel. 

•••omitted-'" 

[0006] Error diffusion processing^ for minimizing a variable 
10 density error between an input signal and luminance while 
reducing the bit number of an output driving signal below the 
bit number of the input signal is processing expressing a 
pseudo-halftone employed for performing variable density 
expression with a small number of gray levels. Fig. 6 shows 
15 a conventional general error diffusion processing circuit . In 
this circuit, a video signal of an original pixel Ai^J of n 
(e.g.^ 8) bits is input in a video signal input terminal 30, 
passed through a vertical adding circuit 31 and a horizontal 
adding circuit 32 and subjected to processing of reducing the 
20 bit number to m (e.g., 4) bits in a bit conversion circuit 33 
for making a PDP emit light from a video output terminal 34 
through a PDP driving circuit. 

[0007] The error diffusion signal from the said horizontal 
adding circuit 32 is compared with data previously stored in 
25 a ROM 38 of an error detection circuit 35 while an adder 39 




3 

obtains the sum thereof, error loading circuits 40 and 41 
multiply the same by prescribed coefficients for weighting the 
same so that an error detection output is added to the said 
vertical adding circuit 31 through an h line delay circuit 36 
5 outputting a reproduced error Ej-1 preceding by one line, for 
example, and added to the said horizontal adding circuit 32 
through a d dot delay circuit 37 outputting, a pixel preceding 
the original pixel Ai^j by d dots such as a reproduced error 
Ei-1 preceding by one dot, for example. The coefficients in 
10 the said error loading circuits 40 and 41 are generally so set 
that the total sxim reaches 1 . 

[0008] Consequently, although a luminance level expressed in 
four bits is instantaneously output to an output terminal of 
the bit conversion circuit 33 as shown by a stepwise solid line 

15 in Fig. 5, luminance levels above and under the said stepwise 
solid line are alternately output at a prescribed ratio in 
practice, and hence recognition is made in an averaged state 
to exhibit a corrected luminance line of y = x as shown by a 
dotted line. 

20^ [0009] 

[Problem to be Solved by the Invention] While one frame is 
divided into eight sub-fields for attaining 256 gray levels 
in the driving method shown in Fig. 8(a), the picture quality 
is improved when the number of the gray levels is increased. 
25 However, luminance is reduced alttiough the picture quality is 
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improved. When one frame is formed by six sub-fields for 
reducing the bit number of the treated signal as shown in Fig. 
7(a) , luminance is increased. When one frame is formed by four 
sub -fields for reducing the bit number of the treated signal 
5 as shown in Fig, 7(b) , this tendency is further increased. The 
aforementioned halftone display technique creates the halftone 
by diffusing brightness in respective directions of vertical 
and transverse times, and hence resolution is 
dis advantageously reduced or a specific pattern 

10 disadvantageously appears. 

[ 0010 ] An object of the present invention is to provide a driving 
method and a drive causing no reduction of resolution with no 
appearance of a specific pattern also when reducing the bit 
number of a treated signal. 

15 [0011] 

[Means for Solving the Problem] The present invention is 
directed to a display drive comprising a halftone display 42 
detecting the luminance level of an original pixel video signal 
input in a quantized state and selecting a previously set 
20 luminance pattern with a single dot formed by a plurality of 
pixels and a driver 43 having a low display gray level number 
for making halftone display with each pixel on the basis of 
the pattern selected by the halftone display 42. 
[0012] 

25 [Function] One dot of an original pixel video signal input in 



5 



a quantized state is formed by a plurality of pixels, e.g., 
four pixels . Assuming that the video input level is on a point 
a of 1/4 from a point A, a luminance level determination circuit 
44 determines this and selects a pattern corresponding to the 
5 point a from patterns of a pattern generation circuit 46. A 
current halftone display output is in combination of three 
pixels on A and one pixel on B. Similarly, the half tone display 
output is in combination of two pixels on A and two pixels on 
B assuming that the level is on a point b of 1/2 from the point 

10 A, the halftone display output is in combination of one pixel 
on A and three pixels on B assuming that the level is on a point 
c of 3/4 from the point A, and the halftone display output is 
formed by four pixels on B with no pixel on A assuming that 
the level is on a point d (point B) . As, hereinabove described, 

15 a halftone display output pattern corresponding to the video 
input level is selected from patterns formed by four pixels 
per dot of the input, and a PDP 10 makes display by this pattern 
through a driver 43. 
[0013] 

20 [Embodiment] The basic idea of the present invention is as 
follows: In general, resolution is reduced in a halftone 
display technique since a diffusion region of the halftone 
display technique is wider than a necessary dot number 
(resolution). It is theoretically impossible to solve this 

25 so far as such a display driving method that the necessary dot 
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number is equal to a pixel number is employed. However, a 
display is currently increased in size, and the size of one 
dot is also increased. For example, the size of one dot of 
a 21- type PDP is 0.6 mm square, while the size of one dot of 
5 a 42- type PDP is 1.08 mm square. 

[0014] Accordingly, the present invention employs means of 
displaying one dot with a plurality of pixels , for implementing 
such a display structure that the necessary dot number is less 
than the pixel number and creating a halftone with pixels in 

10 one dot. When the halftone is created and displayed with the 
pixels in one dot, halftone display can be made without 
spreading a halftone display region beyond the necessary dot 
number (resolution). On the side of a driving circuit, 
therefore, a high-definition image of high luminance can be 

15 obtained by a halftone display technique ensuring a necessary 
dot number (resolution) while reducing the bit number and 
increasing luminance. 

•■•omitted-" 



